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ABSTRACT

This study addresses the role of the US Army Training and Doctrine Command,
as the Army's principal Combat Developer, in planning for and providing
post-deployment software support to battlefield automated systems. It is a
three-phase effort directed toward defining a viable, feasible, and cost
effective functional and management structure for the Combat Developer to
provide post-deployment software support for battlefield automated systems,
within the framework of Army doctrine and policy, the Post-Deployment Soft-
ware Support Concept Plan for Battlefield Automated Systems, and related
functional requirements of the Combat Developer.

This report documents the results of Phase I. The Phase I effort was con-
ducted to identify and describe the macro-management Tevel and Battlefield
Functional Area level post-deployment software support structure and processes,
relating these processes to other Combat Developer functions, and identifying
the Combat Developer's post-deployment software support requirements. The
collection of data to support accomplishment of Phase I involved an

extensive literature research effort; visits to organizations involved with
various aspects of post-deployment software support at Headgquarters,
Department of the Army, the US Army Training and Doctrine Command and its
Centers and Schools, and five other Army commands; and administering a
questionnaire designed to obtain detailed information on each battlefield
automated system being addressed. These data were then analyzed to deveiop

a description of the current Army post-deployment software support system

and processes at the macro-management and battlefield functional area levels.
This description addresses organizational responsibilities, regulatory and
other directive authorities, and the battlefield automated systems that

must be supported.

During Phase II of the study, three alternative functional and management
structures are to be defined, which would enable the US Army Training and
Doctrine Command to accomplish those post-deployment software support
functions that are the responsibility of the Combat Developer. Following
selection of one of these three alternatives, Phase IIl of this study will
proceed with the objective of developing an implementation plan that would
provide for transitioning from the present to implementation of the selected
alternative.
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SUMMARY

1. INTRODUCTION. The requirement to provide Post-Deployment Software
Support (PDSS) to the growing number of Battlefield Automated Systems (BAS)
projected to enter the Army inventory during the next several years is of
increasing concern within the Army. The User, Materiel Developer, and
Combat Developer all have essential roles in the total effort to provide
; effective PDSS for BAS. The US Army Training and Doctrine Command (TRADOC),
as the Army's principal Combat Developer, is responsible for the overall
Army Battlefield System. This responsibility includes determining what
capability is required and when it is required. The magnitude and complexity
of fulfilling this responsibility, especially with respect to automated
systems, necessitates that the Combat Developer maintain close coordination
and interface with the User and Materiel Developer to ensure that maximum use
is made of Developer capabilities and that User requirements are realized to
E the maximum extent possible. Within this general concept, the specific role
of the Combat Developer in the evolving Army system for providing PDSS to BAS
must be defined. The functional and management structure and resource re-
quirements necessary to enable the Combat Developer to carry out this role
must be identified and addressed in an implementation plan that will provide
for transitioning from the current situation to achievement of the required
capability to provide PDSS. This study is the first step in moving toward
the definition and acquisition of this capability.

2. PURPOSE. The purpose of this study, is to define, in detail, a viable,
feasible and cost effective functional and management structure for the
Combat Developer to provide PDSS for BAS, within the framework of Army
doctrine and policy, the DARCOM/Army PDSS Study/Management Plan and the
related functional requirements of the Combat Developer.

3. DISCUSSION.

a. Background.

(1) While it has always been accepted that the development of
software systems is a difficult and challenging task, it is now recognized
3 that the maintenance of these software systems after deployment is just as
challenging, if not more so, than the initial development. Furthermore, the
magnitude of the effort required to provide effective PDSS to BAS is increas-
ing rapidly as more and more systems are fielded.

(2) Recognizing the need for better planning and an improved
capability for providing PDSS to BAS, the US Army Materiel Development and
Readiness Command (DARCOM) initiated a study in May 1978, directed toward
developing a concept for a systematic approach to the planning for and pro- 4
vision of PDSS for BAS on an Army-wide basis. Within DARCOM, the Communica-
tions Research and Development Command (CORADCOM) was tasked with the primary ]
responsibility for the study. A task force of representatives from Army staff
agencies, Army commands (including TRADOC and its subordinate commands), and

ey
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[ Army project managers was formed to work with CORADCOM in this effort. The

results of this study are documented as a Department of the Army report en-
titled, Post-Deployment Software Support Plan for Battlefield Automated
Systems, dated May 1980. Both DARCOM and TRADOC have concurred in this re-
port which is being forwarded to Headquarters, Department of the Army for
staffing.

1 (3) The PDSS Concept Plan addresses the need for and problems

1 associated with PDSS for BAS. It outlines the general roles and missions of
both the Combat Developer and Materiel Developer in planning for and providing
PDSS. It also contains a recommended PDSS management plan and a conceptual
system structure and model for providing PDSS.

1 (4) Within this basic conceptual framework, the Combat Developer's
role and resource requirements must be further defined to provide a basis

for implementation planning. This current study, An Assessment of the
Combat Developer's Role in Post-Deployment Software Support, has been
initiated by TRADOC as the initial step in this effort.

(5) This study focuses upon TRADOC's role, as the Army's principal
Combat Developer, in planning for and providing PDSS for BAS. To further
clarify the scope of this effort, Post-Deployment Software Support is
defined as that part of overall system support necessary to sustain, modify,
and improve a deployed system's computer software as defined by the User or
his representative. It includes evaluation, development, and timely
implementation of system and software modifications to accommodate trouble
reports; User proposed changes; and changes to satisfy new or revised
doctrinal, tactical, procedural or interoperability requirements.

b. Methodology. This study is to be completed through the accomplish-
ment of eight tasks divided into three phases over an eight month period,
which began on 30 June 1980. This First Interim Technical Report documents
the results of Phase I.

(1) Phase I was directed toward analyzing the current Army PDSS
system and associated processes at both the macro-management and the Battle-
field Functional Area (BFA) levels, and identifying the Combat Developer's
PDSS requirements at the BFA level. The BFA concept provides a systematic
way of describing the actions that systems perform and the functional area
in which they operate in accomplishing the commander'’'s mission of viewing
the battlefield, planning operations, allocating resources, fighting the
battle, and sustaining the force. The methodology employed involved data
collection, analysis, and documentation efforts. Data collection was
accomplished through (a) an extensive literature review and research effort;
(b) visits to 18 Army organizations including elements of the Army Staff,
Headquarters, US Army Training and Doctrine Command (TRADOC), five other
major commands and field operating agencies, and eight TRADOC centers and
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schools; and (c) developing and administering a questionnaire designed to
obtain detailed information on the BAS being addressed. These data were
then collated and analyses of the macro- and BFA-level PDSS processes were
developed. A description was also developed of TRADOC's PDSS requirements
as perceived by elements of TRADOC Centers responsible for performing the
Combat Developer's functions in providing PDSS to BAS. These analyses and
the description of PDSS requirements are presented in the body of this
First Interim Technical Report.

(2) Phase II of the study will be directed toward the definition
of three alternative TRADOC POSS models or systems that, when implemented,
would provide TRADOC a capability to accomplish its PDSS role. These alter-
natives are to be documented in the Second Interim Technical Report due on
16 December 1980.

(3) Following TRADOC selection of a preferred model from among H
the alternatives defined during Phase II, the Phase III Study effort will

proceed. During Phase III, an implementation plan is to be developed which
will provide for transition from the present to implementation of the
selected alternative model. This implementation plan is to be documented
in the Third Interim Technical Report due on 1 February 1981.

(4) A Final Report is to be completed during the last month of
the project and submitted on 28 February 1981.

c. Analysis. The Phase I research and analysis addressed three
component areas of both the macro- and BFA-level PDSS structure and processes.
These areas are the organizational elements involved, the applicable
reguiatory policies and directives, and the BAS for which PDSS must be
provided.

(1) Significant elements of this analysis at the macro-management
Tevel revealed:

(a) Regulatory policy governing the acquisition and life cycle
management of automated systems in the Army is divided between two separate
sets of regulations--the AR 18-series and the AR 1000-1/AR 70-series. Each
set of regulations is published under the proponency of a different element of
Headquarters, Department of the Army. This is a source of irritation,
differences in interpretation, and potential problems in establishing an
effective system for planning and providing PDSS for BAS. Efforts are being
made, in connection with recent or pending changes to these regulations, to
minimize differences and harmonize, to the extent possible, the provisions of
each set of regulations. A memorandum from the Assistant Secretary of Defense
(Research, Development, and Acquisition), 1 July 1980, subject: "Standardiza-
tion of Embedded Computer Resources", and a letter from the Deputy Commander,
TRADOC, file: ATDC, 30 July 1980, same subject, bear directly on this problem
and contribute to its resolution. However, some differences may remain
because of the need to comply with special requirements imposed by applicable
Public Law and OMB policy.

¥
;
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E (b) Post-deployment support of automated systems in general

: and post-deployment software support in particular are not adequately

v addressed in Army regulatory documents. This situation has been improved to
f some extent with the recent (August 1980) issuance of revised AR 18-1 and

| "~ should be further improved as a result of revisions being made to ARs 70-1
and 1000-1 which contain basic policies for system acquisition and life cycle
management within the Army. Major command-level implementation of these
revised regulations will be required following their publication.

(c) Despite the above problem areas, the current assignment
of missions and functions to elements of the Army Staff and major commands
in the AR 10-series provides an adequate framework for the development of a
system for providing PDSS for BAS.

Seem oW e me s e e e e TR e e

(2) Analysis at the TRADOC and BFA levels indicates that TRADOC,
as the Army's principal Combat Developer, has a major role in the overall
PDSS effort. This critical and increasing role is largely due to:

) The trend toward embedding more doctrine, tactics, and functional
procedures in BAS software which necessitates more direct CD
participation in analysis and decisions pertaining to system changes
that could affect any of these areas,

) The growing number of BAS being fielded which makes definition and
maintenance of functional interoperability requirements more
complex, and

) The continually evolving nature of some BAS which is now an
accepted system development approach per DODI 5000.2, but which

- has major implications for System and Combat Developers, Users,
: and all system support activities.

. TRADOC's specific PDSS responsibilities derive primarily from the basic mission
? set forth in AR 10-41, Organization and Functions, US Army Training and
Doctrine Command. They fall into all the principal task areas essential for

’a effective PDSS. These task areas include:

Management
Analysis

System Modification
System Testing
Field Support

(3) A11 TRADOC Centers and Schools that are designated as the
proponent for one or more BAS have responsibilities in each of the functional
task areas listed above. However, in most cases, additional resources are
needed to effectively perform these functions. These resource needs will
become more critical as additional and more advanced BAS enter the inventory
and associated support requirements increase and become more complex. Tentative
resource requirements have been identified by combat developments personnel
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at most TRADOC doctrinal centers. These estimates were provided to the
Study Team during Phase I. Further analysis is necessary during Phase II
of this study to refine these requirements and develop conceptual systems
for the most effective organization and application of these resources to
satisfy Combat Developer PDSS responsibilities in each BFA.
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CHAPTER 1
INTRODUCTION
1-1. STATEMENT OF THE PROBLEM.

a. Need for PDSS. The requirement to provide Post-Deployment
Software Support (PDSS) to the growing number of Battlefield Automated
Systems (BAS) projected to enter the Army inventory during the next
several years is one of increasing concern within the Army. If the
Army's BAS are to function as intended, and as they must if the full
effectiveness of other modern battlefield systems that are supported by
or dependent upon BAS is to be realized, a means must be developed and
implemented for providing timely and effective post-deployment software
support. i

b. General Roles in Providing PDSS. The User, Materiel Developer,
and Combat Developer all have essential roles in the total effort to provide
effective PDSS for BAS. The US Army Training and Doctrine Command (TRADOC),
as the Army's principal Combat Developer and the "battlefield architect", is
responsible for the overall Army Battlefield System (ABS). This respon-
sibility includes determining what capability is required and when it is
required. The magnitude and complexity of fulfilling this responsibility,
especially with respect to automated systems, necessitates that the Combat
Developer maintain close coordination and interface with the User and
Materiel Developer to ensure that maximum use is made of Materiel Developer ﬂ

capabilities and that User requirements are realized to the extent possible.
This Combat Developer responsibility applies to both the initial system
development and to any subsequent post-deployment changes to a system.

c. Need for this Study. Within this general concept, the specific
' role of the Combat Developer in the evolving Army system for providing PDSS
J to BAS must be defined. The functional and management structure and the
resource requirements necessary to enable the Combat Developer to carry out
this role must be identified and addressed in an implementation plan that
will provide for transitioning from the current situation to achievement
of the required capability to provide PDSS. This study is the first step in
moving toward the acquisition of this required capability. }

1-2.  BACKGROUND. |

a. Growing Importance of PDSS. Post-deployment software support, or !
maintenance, of BAS is of major importance to all Users of these systems and
to commanders who must depend upon them for accomplishment of their missions.
While it has always been accepted that the development of software systems !
is a difficult and challenging task, it is now recognized that the main-
tenance of these software systems after deployment is just as challenging,
if not more so, thar the initial development. Furthermcre, the magnitude
of the effort required to provide effective PDSS to BAS is increasing
rapidly as more and more systems are fielded.
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b. Previous PDSS Study. Recognizing the need for better planning and
an improved capability for providing PDSS to BAS, the US Army Materiel
Development and Readiness Command (DARCOM) initiated a study in May 1978,
directed toward developing a concept for a systematic approach to the planning
for and provision of PDSS for BAS on an Army-wide basis. Within DARCOM, the
Communications Research and Development Command (CORADCOM) was tasked with
primary responsibility for the study. A task force of representatives from
Army staff agencies, Army commands (including TRADOC and its subordinate
commands), and Army project managers was formed to assist CORADCOM in this
effort. The results of this effort are documented as a Department of the
Army report entitled, Post-Deployment Software Support Concept Plan for
Battlefield Automated Systems, dated May 1980. Both DARCOM and TRADOC have
concurred in this report which DARCOM is forwarding to Headquarters, Depart- |
ment of the Army for staffing. i

¢. PDSS Management Plan. The PDSS Concept Plan cited above, includes
a comprehensive addres:al of the need for and problems associated with PDSS
for BAS. It outlines the general roles and missions of both the Combat
Developer and Materiel Developer in planning for and providing PDSS. The
report also contains a recommended PDSS management plan and a conceptual
system structure and model for providing PDSS.

(1) PDSS Center concept. This management plan recommends that
eleven Materiel/System Developer-managed PDSS Software Support Centers be
established to perform post-deployment software support for designated BAS.
The plan provides for locating five of these POSS Centers at TRADOC doctrinal
centers. Five others are to be located at DARCOM development commands and
one at the Computer Systems Command (CSC). Of the five PDSS Centers at
TRADOC doctrinal centers, four would be managed by DARCOM development commands

\ (by CORADCOM at Fort Sill, by MICOM at Fort Bliss, by ERADCOM at Fort
Hauchuca, and by CORADCOM at Fort Leavenworth). The fifth one would be
managed by CSC at Fort lee. Figure 1-1 identifies all eleven PDSS Centers,
their location, and the materiel/system development command that will be
managing each Center. Appendix C identifies which BAS are to be supported
at each PDSS Center.

(2) Concept for Combat Developer interface. The management plan
cited above also recognizes the need for Combat Developer interaction with
r these PDSS Centers. It provides for this interface through a concept pro-
posing the designation of Combat Development System Managers (CDSM) and the
establishment of Combat Development Support Facilities (CDSF) as determined
by TRADOC to be needed.

(a) CDSM concept. Under this concept, the COSM would be the
system/software Combat Developer (CD) and the principal Field User's repre-
sentative for a designated system or group of systems within a Battlefield
Functional Area (BFA?. He would be responsible for managing and coordinating

all software related actions inherent in the CD mission.




PDSS CENTERS

CENTER LOCATION MANAGED BY
1 PICATINNY ARSENAL ARRADCOM
2 FORT MONMOUTH CORADCOM
3 FORT LEAVENWORTH CORADCOM
4 FORT BELVOIR CsC
5 FORT LEE csC
6 FORT BLISS MICOM
7 FORT SILL CORADCOM
8 FORT HUACHUCA ERADCOM
9 FORT MONMOUTH ERADCOM

10 REDSTONE ARSENAL MICOM
11 FORT MONMOUTH AVRADCOM

Figure 1-1. Proposed PDSS Centers




(b) CDSF concept. CDSF would be a TRADOC facility with
responsibility for performing the CD PDSS role for BAS in one or more BFA.
The concept envisions that the CDSF might be collocated, in whole or in part,
with an MD PDSS Center or could be Tocated separately. Also as envisioned
in the PDSS Concept Plan, a CDSF would provide both the system/software
analytical capability and the technical personnel necessary to perform CD
PDSS functions.

d. Development and Implementation of Concept. While the PDSS Concept
Plan for BAS provides a basic conceptual framework for PDSS, the Combat i
Developer's role and resource requirements must be further defined to provide
a basis for implementation planning. This current study, An Assessment of
the Combat Developer's Role in Post-Deployment Software Support, has been
initiated by TRADOC as the initial step in planning for implementation of
the PDSS Concept Plan resulting from the DARCOM-initiated study discussed
above.

1-3. OBJECTIVE.

a. Overall Study. The objective of this study is to define, in
detail, a viable, feasible, and cost effective functional and management
structure through which the Combat Developer can fulfill his role in
providing Post-Deployment Software Support for Battlefield Automated Systems
within the framework of Army doctrine and policy, the DARCOM/Army PDSS
Concept Plan for Battlefield Automated Systems and the related functional
requirements of the Combat Developer.

b. Phase I. The objective of Phase I, which is documented in this
report, is to gain a better understanding of PDSS requirements by identifying
and describing the macro-management level and Battlefield Functional Area

! (BFA) level PDSS processes and associating these with the other CD functions,
+ all within the context of the DARCOM/Army PDSS Study/Management Plan.

1-4. SCOPE. .

a. General. This study focuses upon TRADOC's role, as the Army's |
principal Combat Developer, in planning for and providing PDSS for BAS. The I
BAS to be addressed are listed in Appendix C. Primary emphasis is placed
on Category 1 and 2 and CSC-developed BAS, as categorized during the s
previous DARCOM-initiated PDSS study. ‘

b. Definitions. To further clarify this scope, Post-Deployment
Software Support is defined as that part of overall systém support necessary
to sustain, modify, and improve a deployed system's computer software as
defined by the User or his representative. It includes evaluation, development,
and timely implementation of system and software modifications to accommodate
trouble reports; User proposed changes; and changes to satisfy new or revised
doctrinal, tactical, procedural or interoperability requirements. Battlefield
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Automated System is defined as a system employing computer resources that
operates or has components that operate within the boundaries of the battle-
field, regardiess of the function, mission, or battle involvement. The
systems may be an offensive, defensive, or direct/indirect support system.
Examples of such systems are weapons, communications, command and control,
intelligence, avionics, missiles, combat support and combat service support
systems.

c. Relationship of PDSS and Life Cycle Management. While the study
focuses on PDSS as defined above, PDSS must be addressed as an integral part
of system life cycle management. Figure 1-2 illustrates the relationship of
PDSS to the system life cycle. As indicated, planning for PDSS must begin
early during system development (prior to Milestone II per draft AR 70-1)
and continue throughout the system 1ife cycle. Consequently, in researching
and analyzing PDSS responsibilities and requirements, it has been necessary
to address certain other related processes and interactions in systems
development and 1ife cycle management to include requirements definition and
analysis, training development, and a broad range of User-Combat Developer-
Materiel Developer interactions. It has also been necessary to consider the
relationship between PDSS and the other basic functions of the Combat
Developer which include:

Research and Analysis

Development of System Software Requirements
Training Development

Guidance to the Field

Support to Contingency Planning and Operations
Systems Testing

Support of Wartime/Crisis Operations

d. Classification. Contract No. MDA903-80-C-0479 under which this
study is being conducted states that, “The highest classification involved
in the performance of this contract is SECRET." No systems, classified
SECRET or lower, were identified to the study team during the Phase I
research effort. Therefore, this report is unclassified. If systems
exist whose identity is classified above the SECRET level, TRADOC PDSS
requirements associated with such systems must be identified and
addressed separately.

1.5. METHODOLOGY

a. Study Structure. Within the parameters of the scope described in
Paragraph 1-4, this study is to be completed through the accompliishment of
eight tasks over an eight month period divided into three phases as shown in
Figure 1-3. This figure also illustrates the relationship between the tasks
and phases of the study. The study began 30 June 1980 and is scheduled to
be completed 28 February 1981.

Fam—— PR N AT (g s MRS . A AR
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Figure 1-2. 1Illustration of the relationship of PDSS
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b. Phase I. Phase I began upon contract award. It consisted of Tasks
1 through 4.

(1) Task 1. The Work Plan prepared during Task 1 was delivered
to the Contracting Officers Technical Representative on 17 July 1980. This
plan was then presented to and approved by the Study Advisory Group (SAG) at
its initial meeting on 14 August 1980.

(2) Tasks 2, 3 and 4. Tasks 2, 3, and 4 of Phase I began in early
July. This First Interim Technical Report documents the results of the
effort devoted to these three tasks. Their accomplishment involved data
collection, analysis and documentation efforts. The data collection was
accomplished through the following steps:

(a) An extensive literature review and research effort in-
volving the reference material listed in Appendix A, plus numerous other
documents that, after review, were determined not to be of sufficient
significance, relevance, or currency to warrant their inclusion as
references.

(b) Visits were made to the organizations listed in Figure
1-4, where interviews, briefings, and informal discussions were held.

(c) A guestionnaire was administered during the visits des-
cribed above. This questionnaire was designed to obtain more detailed in-
formation on the Category 1 and 2 BAS being addressed than could conveniently
be obtained in the interviews and discussions held during the visits.

The data collected were then analyzed and the results documented in this
report which describes the current macro- and BFA-level PDSS systems and
processes and the functional and resource requirements necessary for TRADOC
to fulfill its role in planning for and providing PDSS.

c. Phase II. Phase II of the study, consisting of Tasks 5, 6, and 7,
will be directed toward the definition of three alternative TRADOC PDSS
models or systems that, when implemented, would provide TRADOC a capability
to accomplish its PDSS role. These alternatives are to be documented in the
Second Interim Report due on 16 December 1980.

d. Phase III. Following TRADOC selection of a preferred model from
among the alternatives defined during Phase II, the Phase III Study effort
will proceed. During Phase [II, an implementation plan is to be developed
which would prgovide for transition from the present to implementation of the
selected alternative model. This implementation plan is to be documented
in the Third Interim Technical Report due on 1 February 1981.

e. Final Report. A Final Report is to be completed during the last
month of the project and submitted on 28 February 1981.
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SCHEDULE QF VISITS
ORGANIZATION DATE(S)

TACTICAL INTEROPERABILITY SUPPORT ELEMENT
HQ US ARMY TRAINING AND DOCTRINE COMMAND
US ARMY FIELD ARTILLERY CENTER

US ARMY TRAINING SUPPORT CENTER

US ARMY LOGISTICS CENTER

US ARMY AIR DEFENSE CENTER

HQ DEPARTMENT OF THE ARMY

HQ INTELLIGENCE AND SECURITY COMMAND

HQ US ARMY MATERIEL DEVELOPMENT AND READINESS
COMMAND

HQ COMPUTER SYSTEMS COMMAND
US ARMY SIGNAL CENTER
US ARMY INTELLIGENCE CENTER AND SCHOOL

HQ COMMUNICATIONS RESEARCH AND DEVELOPMENT
COMMAND

EW LAB, ELECTRONICS RESEARCH AND DEVELOPMENT
COMMAND

US ARMY ENGINEER CENTER

ARMY RESEARCH INSTITUTE

US ARMY SOLDIER SUPPORT CENTER
COMBINED ARMS CENTER

24 JULY 1980
4 and 28 AUGUST 1980
4-6 AUGUST 1980
5 AUGUST 1980
5-6 AUGUST 1980
6-8 AUGUST 1980
7 AUGUST 1980
8 AUGUST 1980

8 AUGUST 1980
11 AUGUST 1380
20-21 AUGUST 1980
21-22 AUGUST 1980

26-27 AUGUST 1980

27 AUGUST 1980
29 AUGUST 1980
29 AUGUST 1980
2-4 SEPTEMBER 1980
AUGUST/SEPTEMBER

Figure 1-4. Organizations visited during Phase I




1-6. ORGANIZATION OF THIS REPORT. The remainder of this First Interim
Technical Report is divided into three main areas; description of the current
Army PDSS System, the TRADOC requirements for PDSS involvement within the
BFAs, and problems and insight implications for TRADOC.

a. Chapter 2. The first area, discussed in Chapter 2, defines the
Army PDSS System in terms of a systems concept, its macro- and micro-level
organizational elements, and applicable regulatory policies and procedures,
and will identify which BAS are addressed by the study.

b. Chapter 3. The second area, discussed in Chapter 3, analyzes the
TRADOC requirements for PDSS involvement as perceived by representatives
of the BFAs. This analysis discusses each BFA in terms of the BAS to be
supported, the CD PDSS functions to be performed, the impact on the organ-
jzations performing these PDSS functions, regulatory policy and procedures,
and resource requirements.

c. Chapter 4. Lastly, Chapter 4 describes potential problem ar~as
that have been identified during the course of this first phase of the
study and discusses insights and implications for TRADOC.

1-7. OBJECTIVES, APPROACH, AND NATURE OF THIS REPORT. This report is a
summary of material obtained from the TRADOC Centers and other sources during
the Phase I data collection effort. Review and analysis of both this basic
source material and the results and conclusions which may be derived from

it will continue into subsequent phases of this study effort. With issue of
this report the authors solicit comments, additional information, and insights
that should be considered in preparation of reports in the later phases of
this study.

a. General. A broad and responsible mission has been accepted by the
Study Team. ATl types of information were solicited during the visits and
interviews of the Phase I data collection effort. This information covered
many subject areas and ranged from very subjective, perscnal judgements and
opinions to documented facts and figures, supplemented with library
research. This report is a summary compilation of all of this material. The
intent of this report is to capture the essence of the material, which is too
voluminous to play back in full detail in any single document.

b. Objectives. The primary objective in preparing this report has
been to present an accurate and objective picture of the information obtained
in the research phase of this effort. Two subordinate objectives existed:

(1) To provide feedback, in a depth of detail sufficient to permit
SAG members and other knowledgeable reviewers to recognize and relate to the
issues, and thus provide a basis for fruitful discussion.




(2) To provide a baseline document and to serve as a basis for
agreement regarding the issues which are central to the research and analysis
scheduled for the remainder of this study effort.

c. Approach. To accomplish the necessary summarization of the material
coilected, some judgements had to be made. These pertained to the choice of
details to be reported and the level of summarization presented. Such
judgements were exercised with the above-stated primary objective held
foremost. In some instances, inductive reasoning and interpretation of
source material were conducted to identify apparent gaps, issues, or problems.
In most instances, however, such conditions were either identified to us in
the interviews or were obvious from the facts obtained.

d. Nature of This Report. Aside from the relatively few judgements
and interpretations mentioned above, this document is primarily a report of
information collected. It serves as a baseline description of the current
TRADOC PDSS organizational and regulatory structure and of the future
requirements for PDSS-related resources as perceived by TRADOC personnel
involved with Battlefield Automated Systems. Although some issues that may
exist at a specific TRADOC Center or School may not be identified, the
Study Team has attempted to address all significant issues that were raised
during discussions with BFA representatives. Additional issues, concerns
or comments that arise subsequent to delivery of this report, will be con-
sidered to the extent possible during the next phases of the study
effort.
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CHAPTER 2
THE POST-DEPLOYMENT SOFTWARE SUPPORT SYSTEM

2-1. GENERAL. This chapter presents the results of the research and analysis
conducted during the accomplishment of Tasks 2 and 3 which involved analyses
of Macro-Management Level PDSS Processes and BFA-Level PDSS Processes, 1
respectively. These analyses were directed toward identifying the macro-

and BFA-level organizations that have PDSS responsibilities and developing
descriptions of the processes through which the planning for and provision

of PDSS to BAS are accomplished. Research conducted during these tasks
revealed that PDSS is addressed to a very limited degree in current Army
regulatory documents and organizational charters. To the extent that it is
addressed, it is discussed as an integral part of the system acquisition and
1ife cycle management process. Thus, while the research and analyses
conducted under this task were focused on PDSS functional responsibilities

and associated processes, it was necessary in most cases to examine the
broader functional areas of system acquisition and life cycle management in
order to identify implicit PDSS responsibilities of macro- and BFA-level
organizations.

2-2. BASIC COMPONENTS. Basic components of the current post-deployment
software support system were identified and addressed in three general areas.
These were:

() The macro- and BFA-level organizational elements involved,
. Applicable regulatory policies and procedures, and
(] The battlefield automated systems supported.

Each of these component areas is discussed below. ]

a. Organizational Elements. The organizational elements at both
the macro- and BFA-levels with principal responsibilities related to PDSS are
identified and discussed briefly below. Only those organizations with major
responsibilities are addressed since a discussion of other organizations with
only minor, supporting PDSS rotes would contribute little to this report.
More detail on the roles, responsibilities, relationships, and operating
procedures of the organizations identified is presented in Paragraphs 2-3
and 2-4.

(1) Macro-management level. Organizations with key roles in
PDSS at the macro-management level are shown in Figure 2-1. Their respon-
sibilities related to PDSS are discussed below.

(a) Army Secretariat.

1. Assistant Secretary of the Army (Research, Develop-
ment, and Acquisition). The Assistant Secretary of the Army (RDA) is the
Scientific Advisor to the Secretary of the Army. Among other areas, he
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FOR OPERATIONS AND
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FIELD OPERATING AGEMCIES
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SYSTEMS COMMAND (CSC)

(MILPERCEN)

US ARMY MILITARY
PERSONNEL CENTER

US ARMY OPERATIONAL
TEST AND EVALUATION
AGENCY (OTEA)

MAJOR COMMANDS

US ARMY TRAINING AND
DOCTRINE COMMAND
(TRADOC)

US ARMY INTELLIGENCE
AND SECURITY COMMAND
(INSCOM)

Figure 2-1.

US ARMY MATERIEL ACQUISI-
TION AND READINESS
COMMAND (DARCOM)

US ARMY COMMUNICATIONS
COMMAND (USACC)

Organizational elements with key PDSS
responsibilities at the macro-manage-
ment level.
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is responsible for research, development, test, and evaluation; materiel
acquisition management; and acquisition policies and procedures. He has
cognizance over Army Regulation 1000-1, Basic Policies for Systems Acquisition
by the Department of the Army, and Army Regulation 70-1, Army Research,
Development, and Acquisition. He serves as a member of the Army Systems
Acquisition Review Council (ASARC).

2. Assistant Secretary of the Army (Installations,
Logistics, and Financial Management). The Assistant Secretary of the Army
(IL&FM), among other responsibilities, has direction and supervision over
the Army automation program. He functions as the senior Army automatic data
processing official and serves as a member of the ASARC. He has cognizance
over Army Regulation 18-1, Management Information Systems Policies, Objectives,
Procedures, and Responsibilities.

(b) Army Staff. 3

1. Assistant Chief of Staff for Automation and Commu-
nications (ACSAC). The ACSAC is responsible for promulgation of Army
automation policy. As such, he is the Army Staff proponent for the AR 18-
series, the basic Army automation policy regulations. He is responsible for
the acquisition of commercial, general purpose automatic data processing
equipment (ADPE), and services. He exercises Army Staff supervision over the
Computer Systems Command, a principal system developer.

2. Deputy Chief of Staff for Research, Development,
and Acquisition (DCSRDA). The DCSRDA is reponsible for Army policy relevant
to the acquisition of all materiel resources, including computer resources,
except for commercial, general purpose ADPE as noted above. He has Army
Staff responsibility for Research, Deve1opment Test, and Evaluation (RDTE)
actions involving ADP and acts as the approving authority for development,
dep]oyment, and support of ADP resources for tactical computer systems He
is the Army Staff proponent for AR 1000-1 and most of the AR 70-series per-
taining to systems research, development, acquisition and 1ife cycle manage-
ment.

3. Deputy Chief of Staff for Operations and Plans (DCSOPS).
The DCSOPS responsibilities include validating and establishing priorities
for Army systems and establishing Army-wide automation priorities. He is
the Army Staff proponent for command and control systems. He develops policy
guidance for materiel requirements documents associated with the materiel
acquisition process for embedded computer resources and provides guidance
for the user test program. He is the Army Staff proponent for Army Regula-
tion 71-1: Army Combat Developments.

4. Deputy Chief of Staff for Logistics (DCSLOG). The
DCSLOG responsibilities include development of Army policy for integrating
logistics support and maintenance engineering considerations into the
materiel system life cycle. He has Army Staff responsibility for automated
logistics management information systems in support of all assigned functional
areas of responsibility.
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5. Deputy Chief of Staff for Personnel (DCSPER). The
DCSPER has Army Staff res insibility for automated management information
systems of all assigned functional areas of responsibility. He has respond-
sibility for developing personnel systems to meet the needs of new or improved
doctrine, organization, and materiel.

6. Assistant Chief of Staff for Intelligence (ACSI). The
ACSI has Army Staff respons1b111ty for establishing threat validation policies
and standards, and exercising ultimate Army threat validation authority. He
directs the functional management of all intelligence and security automation
to include intelligence and security systems which are functionally integrated
at all command levels and which support the wartime mission of the Army.

7. The Surgeon General (TSG). The Surgeon General issues
instructions govern1ng the acquisition and management of automated medical
systems. He exercises direction, proponency, evaluation, and coordination of
all medical automation systems of the Army.

(c) Field operating agencies.

1. United States Army Computer Systems Command (CSC). CSC
is the central design agency for standard management information systems. CSC
operates under the control and supervision of the ACSAC. CSC is responsible
for the design, development, programming, testing, installation, maintenance,
and improvement of Army multicommand automatic data processing systems. Areas
of responsibility include project management, development, and support of
worldwide standard multicommand management information systems (STAMMIS). This
responsibility includes most systems addressed in this study for which the US
Army Logistics Center (LOGCEN) or the US Army Soldier Support Center (SSC) has
functional proponency.

2. United States Army Operational Test and Evaluation
Agency (OTEA). OTEA exercises responsibility for all Operational Testing (OT)
and manages Force Development, Testing, and Experimentation (FDTE) and joint
user testing for the Army. OTEA operates under supervision of the Office of the
Chief of Staff. OTEA determines when, where, how, and by whom operational
testing will be accomplished for all major and selected nonmajor systems.
Usually, OT is conducted by OTEA for major and selected nonmajor systems and by
TRADOC or another designated operational tester for other non-major systems.

3. United States Army Military Personnel Center (MILPERCEN).

' MILPERCEN is a Field Operating Agency under the supervision of the Deputy Chief
of Staff for Personnei. MILPERCEN is responsible for executing and recommending
military personnel policies, systems, and programs, and for developing and super-
vising procedures applicable to military personnel management anc development and
to support services to include personnel information systems in support of
the soldier and the chain of command. MILPERCEN is designated as the pro-
ponent agency for the Standard Installation/Division Personnel System (SIDPERS)
and SIDPERS Wartime. MILPERCEN is also involved, with the US Army Soldier
Zupport Center and CSC, in the development and 1ife cycle management of other
systems in the Administration portion of the Combat Service Support BFA. This

‘ rather complex relationship and current responsibilities of both MILPERCEN and

l the Soldier Support Center, are discussed in Paragraph 2-4.f.(2).
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(d}) Major commands.

1. US Army Training and Doctrine Command (TRADOC).
TRADOC is designated a major command (MACOM) of the Department of the Army
and operates under the supervision of the Army Chief of Staff. The mission
of the Commanding General, TRADOC, includes:

) Develop and manage training programs and supervise the training
of individuals of the Army

° Conduct all combat developments not assigned by HQDA to other
commands and agencies and, as the Army's principal Combat
Developer, guide, coordinate, and integrate the total combat
development effort.

The concept of operation within TRADOC is that within the parameters of

HQDA guidance, TRADOC will accomplish its combat development mission through
functional centers, service schools, and other TRADOC combat development
activities, in coordination with other Army commands and agencies. The CG,
TRADOC, has a broad range of functional responsibilities in the areas of
training and combat developments related to systems acquisition and support
to include:

. Conducting conceptual and analytical studies to support the
development of doctrine, materiel requirements, organizations,
and functional systems

] Conducting field experiments and participating in other force
development tests and evaluations to support and validate
concepts and studies associated with development of doctrine,
materiel requirements, organizations, and functional systems

] Monitoring development testing and participating in or
planning and conducting operational testing

0 Developing or reviewing and evaluating requirements documents

] Incorporating the products of the total Army combat develop-
ment effort and other development efforts into doctrinal and
organizational literature and publishing or preparing this
material for publication. ™

2. US Army Materiel Development and Readiness Command
(DARCOM). DARCOM is designated a major command of the Army and operates
under the supervision of the Army Chief of Staff. The mission of the CG,
DARCOM includes acting as the primary Materiel Developer with responsibilities
for research and development; configuration management; developmental test
and evaluation; integrated logistics support planning and execution; reli-
ability, availability, and maintainability (RAM); acquisition or procurement;
production; new materiel training; distribution; wholesale requirements deter-
mination; and maintenance, storage, and disposal of all materiel systems for
the US Army. Among the functions within these DARCOM responsibilities are
those of addressing the materiel and training needs of the Combat Developer
and ensuring man-machine interface, and ensuring that the materiel systems
proposed for development meet these needs and are safe, effective, and
efficient systems.
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3. US Army Intelligence and Security Command (INSCOM).
INSCOM is a major command of the Army, operating under the supervision of
the Army Chief of Staff. The CG, INSCOM responsibilities include:

a. Threat analysis to support materiel acquisition
and combat development activities.

b. In conjunction with TRADOC, formulating concepts
and doctrine for establishing materiel development objectives for spec1f1c
materiel requirements and evaluation of equipment developed for use in
tactical electronic warfare.

c. Formulating intelligence-related user require-
ments for tactical data systems and deve]op1ng computer-based tactical
electronic warfare systems under provisions of AR 1000-1.

INSCOM's efforts are coordinated with those of the US Army Intelligence
Center and School to ensure appropriate interface and relationships among
intelligence and electronic warfare systems at all levels.

4. US Army Communications Command (USACC) USACC s
a major command of the Army, operat1ng under the supervision of the Army
Chief of Staff. USACC is the major Army command responsible for providing
nontactical communications for the Army. In addition, USACC is responsible
for the interface between tactical and nontactical communications systems.

(2} Battlefield functional area components. TRAJOC is organized
the way the Army fights -- by battlefield functional area. Therefore, it is
appropriate to address, by battlefield functional area, the organizations
within TRADOC that have key roles in planning for or providing PDSS for DAS.
The BFA concept, which provides for the logical grouping of related battle-
field systems into battiefield functional areas, currently recognizes five
BFA and two additional functional areas essential to effective operations
on the battlefield. Figure 2-2 identifies the elements of this BFA concept.
Each of these areas and the TRADOC organizations within each area, are
identified in Figure 2-3 and are discussed in the paragraphs that folliow.
The way in which these organizations operate at present in planning for and

providing PDSS to BAS is discussed in Paragraph 2-4, Functional Area Analysis.

(a) Force Level Control.

1. As indicated in Figure 2-2, Force Level Control is
not one of the five recogn1zed BFA, but rather it is that process through
which a commander exercises his authority in directing, monitoring, and
integrating the effort of all organizations and activities in all BFA.
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2. Within TRADOC, the Combined Arms Combat Development
Act1v1ty has proponency for this functional area. Within CACDA, responsibi-
lity is assigned tr the Army Command Control/Joint Interoperability of
Tactical Command and Controi Systems Division of the Command, Control,
Communications and Intelligence Directorate.

3. Another key organ1zat1ona1 component concerned with
BAS in the command and control functional area is the TRADOC System Manager
for Force Level and Maneuver Control (SIGMA) System (TSM SIGMA). The TSM
SIGMA is responsible for exercising management of the SIGMA system within
TRADOC. The TSM SIGMA office is not currently active.

4. Responsibilities and present operating procedures of
these organizational “elements related to Command and Control BAS are
discussed in Paragraph 2-4.b.

(b) Fire Support battlefield functional area. This is

the BFA which is the major contributor of fire support to maneuver forces.
Within TRADOC, the US Army Field Artillery Center has proponency for this

BFA. Field Artillery Center organizational elements with key responsibilities
in the development, life cycle management, and post-deployment support of

BAS in this BFA and the responsibilities and operations of these organizations
at present with respect to providing PDSS for Field Artillery BFA BAS are
discussed in Paragraph 2-4.c.

(c) Air Defense battlefield functional area. This is the
BFA responsible for reacting to and defeating enemy aircraft and the counter-
measures threat under all environmental and tactical conditions in all
intensities of combat. The US Army Air Defense Center has proponency for
this BFA. Air Defense Center organizational elements with key responsibilities
in the development, life cycle management, and post-deployment support of
BAS in this BFA and the responsibilities, and current operations of these
organizations with respect to planning for and providing PDSS for Air Defense
BFA BAS are discussed in Paragraph 2-4.d.

(d) Intelligence and Electronic Warfare battlefield functional

area.

1. The intelligence portion of this BFA assists the
commander and his staff in knowing and understanding the enemy and in seeing
the battlefield. The electronic warfare element of the BFA is responsible
for attacking or defending systems that employ electromagnetic energy, in-
cluding command and control, weapon, and acquisition systems. The U.S. Army
Intelligence Center and School is the TRADOC proponent for this BFA.
Intelligence Center and School organizational elements with key reponsibilities
in the development, life cycle management, and post-deployment support of
BAS in this BFA include:

[ e e



Directorate of Combat Developments
Directorate of Training Developments

TSM for Specified Corps Tactical EW/Intelligence Systems
TSM for Specified Division Tactical EW/Intelligence Systems
TSM for Stand-0ff Target Acquisition System

Simulation Systems Management Office

2. Within the Directorate of Combat Developments, the
A11-Source Analysis System Management Office (ASAS MO) serves as the focal
point for all actions relating to this key intelligence system, and supports
the TSM ASAS, located in CACDA, as required. Further discussion of the
responsibilities and current operations of these organizations in planning
for and providing PDSS to Intelligence and EW BAS is contained in Paragraph
2-4.e.

(e) Combat Service Support battlefield functional area.

1. The two major components of this BFA are logistics
and administration. The logistics portion of this BFA supports decision
making of each tactical echelon by providing decisive and timely logistic
and/or technical expertise as far forward as possible to give the tactical
command a full complement of operating equipment and weapons. The admini-
stration portion of the BFA supports the commander in seeing the battlefield
(friendly personnel situation) and in sustaining the forces. Assistance and
support is also provided to other BFA and to the soldiers who man them.

a. The US Army Logistics Center is the TRADOC pro-
ponent for the logistics portion of the Combat Service Support (CSS) BFA.
Within the Logistics Center, the Management Information Systems Directorate
has primary responsibility for developing and coordinating the functional
plans, design, installation, maintenance, and customer assistance for
logistics BAS in the CSS BFA.

b. The US Army Soldier Support Center is the
TRADOC proponent for the administration portion of the CSS BFA. The CG,
Soldier Support Center is responsible for developing and coordinating the
functional design, evaluation, and extension of battlefield administration
management information systems applicable to the corps level and below.
Within the Soldier Support Center, this responsibility is assigned to the
Directorate of Combat Developments, US Army Institute of Personnel and
Resource Management.

2 Details of the organizations involved with battle-
field automated systems at the Logistics Center and Soldier Support Center
and the current operating procedures related to PDSS within each command are
discussed in Paragraphs 2-4.f.(1) and (2), respectively.




(f) Maneuver battlefield functional area. This BFA,
through its inherent subsystems of direct fire (including subelements of
infantry, armor, Army aviation, and air/ground systems), engineer, and
integration, provides the timely means to generate and apply decisive combat
power on the modern battiefield. CACDA has overall proponency for the
Maneuver BFA and is responsible for coordinating and integrating the
activities of the US Army Infantry Center and School, the US Army Armor
Center and School, the US Army Aviation Center and the US Army Engineer
Center in their respective areas of responsibility. Within CACDA, this
reponsibility is assigned to the Directorate of Concepts and Doctrinal
Management. Further discussion of this BFA is contained in Paragraph 2-4.g.

(g) Communications functional area.

1. As illustrated in Figure 2-2, conmmunications is
not one of the five currently recognized BFA, but rather it is that mechanism
through which the commander directs and controls all other battlefield
functions in the performance of his missioen. Communications impacts on and
is impacted by all BFA.

2. Within TRADOC, the US Army Signal Center and School
is the proponent for the communications functional area. CACDA has respon-
sibility for coordinating the integration of actions in the communication:
area with those in other BFA. Further discussion of the Signal Center's
organizational elements and current operations related to PDSS for
communications BAS is presented in Paragraph 2-4.h.

b. Regulatory Falicy and Procedures.

(1) General.

(a) The policy governing the acquisition and life cycle
management of computer resources in the Army is divided between AR 18-1,
for which the ACSAC is responsible, and ARs 70-1 and 1000-1, which are the
responsibility of DCSRDA. AR 18-1 was revised and published in August 1980
and is to be accompanied by a series of implementing Technical Bulletins.
ARs 70-1 and 1000-1 are currently under revision.

(b) In connection with thesc revisions, efforts are being
made to clarify the applicability of each regulation, and to harmonize the
different system life cycle models and other provisions which they contain.
Additionally, greater emphasis is being placed on addressing requirements
for system support following deployment. The final result of the efforts to
revise ARs 70-1 and 1000-1 and accomplish the gbjectives refervred to above
is not known at this time since both ARs are still in draft and AR 18-1 has
just been published. However, a review of portions of drafts of each regula-
tion indicates needed improvements are being addressed.




(c) These three basic regulations and several other key
Department of Defense, Department of the Army, and Major Command regulatory
documents relative to system acquisition and 1ife cycle management (including
PDSS) arc identified and discussed briefly below. Additional regulatory and
directive documents are identified in Appendix A.

(2) Department of Defense.

(a) DODD 5000.1: Major System Acquisition. Washington, D.C.:
19 March 1980. (This DOD Directive cancels DODD 5000.1, 18 January 1977
anc DODD 5000.2, 18 January 1977.)

This directive implements for the Denartment of Defense
the concepts and provisions of Office of Management and Budget (OMB)
Circular A-109, 5 April 1976, and applies to the acquisition of major systems.
Principles of this directive are to also be applied to other systems not
designated as major.

Among other things, this directive lists as objectives:

1. Ensuring that an effective and efficient acquisition
strategy is developed and tailored for each system acquisition program.

2. Minimizing the time from need identification to
introduction of each system into operational use.

3. Integrating support, manpower, and related concerns
and activities into the acquisition process.

This directive also establishes the milestone decisions
and phases of activity in the acquisition process and specifies the principal
documentation needed to support each milestone decision.

(b) DODI 5000.2: Majc- _ystem Acquisition Procedures.
Washington, D.C.: 19 March 1980. (This DOD Instruction replaces DODD
5000.2, 18 January 1977.)

This instruction provides supplementary procedures for
Department of Defense use in implementing DODD 5000.1, 19 March 1980.
Paragraph 12 states that acquisition of embedded computer resources for
operational military systems (including command and control systems) shall
be managed within the context of the total system. It provides that:

1. Requirements for interfaces between computers and
plans to achieve that interface must be identified early in the life cycle.

2. Plans for software development, documentation,
testing, and update during deployment and operation require special attention.
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3. Computer resource planning shall be accomplished
before Milestone Il and continue throughout the system 1ife cycle.

4. Computer hardware and software shall be treated as
configuration items (CI).

Paragraph 13 describes an alternate evolutionary
acquisition management procedure for command and control systems (which meet
certain criteria) that would allow early implementation of a prototype system
using existing hardware and software. The prototype system would then be
developed further through an evolutionary process.

(c) DODD 5000.3: Test and Evaluation. Washington, D.C.:
26 December 1979.

This directive establishes policy for the conduct of
test and evaluation in the acquisition of defense systems designated by
the Secretary of Defense as major. Management of other systems (nonmajor)
shall also be guided by the principles set forth in this directive. PDSS
has been addressed indirectly in this directive. It provides that after
Milestone III:

1. Development, Test, and Evaluation (DT&E) shall be
an integral part of the development, acceptance, and introduction of systems
changes to improve the system, react to new threats, and reduce life cycle
costs.

2. The DOD Component Operational Test and Evaluation
(OT&E) agency will manage follow-on OT&E as necessary to ensure that the
initial production items meet operational effectiveness and suitability
thresholds and to evaluate system improvements to meet mature system
readiness and performance goals.

(d) DODD 5000.29: Management of Computer Resources in Major
Defense Systems. Washington, D.C.: 26 April 1976.

This Directive establishes policy for the management and
control of computer resources during the development, acquisition, deployment,
and support of major defense systems. It provides that computer resources in
defense systems must be managed as elements or subsystems of major importance
during conceptual, validation, full-scale development, production, deployment,
and support phases of the life cycle, with particular emphasis on computer
software and its integration with the surrounding hardware.

(3) Department of the Army.

(a) AR 10-5: Organization and Functions, Department of the
Army. Washington, D.C.: 1 November 1978.




This requlation sets forth the organization and functions
of the Department of the Army and the general responsibilities of the heads
and commanding generals of its major elements. It addresses the Office of
the Secretary of the Army and the Army Staff. Major commands are identified
but their organization mission and functions are described in other regulations
in the AR 10-series.

(b) AR 10-11: Organization and Functions, US Army Materiel
Development and Readiness Command (DARCOM). Washington, D.C.: 9 March 1977.

This AR prescribes the mission and principal functions
of the Commanding General, DARCOM and sets forth command and staff relation-
ships with higher and collateral headquarters. For all classes of supplies,
except those managed by other agencies, DARCOM has the mission to:

1. Act as the primary materiel developer.

2. Develop and provide materiel maintenance and
related logistic services to DA and other agencies as directed.

at anaeifiiinen & i

3. Provide worldwide technical and professional

guidance and assistance for readiness planning and logistical support for
Army materiel in coordination with US Army Logistics Center in its area of
responsibility. J

While PDSS is not specifically addressed in this AR, the
responsibility for PDSS is inherent in DARCOM's primary mission as the Army's
principal Materiel Developer. PDSS is also included within DARCOM's re-
sponsibility for planning, programming, funding, system integration, and
implementation of the Product Improvement Plan (PIP).

(c) AR 10-41: Organization and Functions, US Army Training
and Doctrine Command (TRADOC). Fort Monroe: 1 May 1980.

This AR prescribes the mission and principal functions
of the CG TRADOC and sets forth command and staff relationshps with higher
and collateral commands and agencies of the US Army. One of TRADOC's
missions is to conduct all combat development not assigned by HQDA to other
commands, and as the Army's principal Combat Developer, to guide,
coordinate, and integrate the total combat development effort of the Army.
In furtherance of TRADOC's mission as the Army's principal Combat Developer,
CG TRADOC is authorized and required to task and provide parameters and
guidance to other Army Commands and agencies having combat development
functions assigued by HQDA and to integrate the resultant products into the
overall combat development effort. While there is no specific assignment of
PDSS responsibility, PDSS functions are inherent in the mission described
above.

e ki
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(d) AR 18-1: Army Automation, Army Automation Management.
Washington, D.C.: 15 August 1980.

This regulation and implementing TBs prescribe policies
and responsibilities and delegate authority for the management of Army
automation. This regulation does not apply to computers and other automatic
data processing equipment integral to a combat weapon system. Computer-
based tactical systems that provide combat or combat support assistance are
acquired and managed under AR 1000-1 and AR 70-1. Software development and
support associated with computer elements of combat weapons systems also
fall within the scope of AR 70-1 and project manager charters.

AR 18-1 prescribes a new system life cycle which re-
cognizes five distinct phases--project initiation, concept development,
definition/design, system development, and deployment--and places added
emphasis on the deployment (and post-deployment) period in the life cycle.
This is an effort to harmonize the 1ife cycles prescribed by AR 18-1, AR
70-1, and AR 1000-1.

(e) AR 1000-1: Basic Policies for Systems Acquisition,
1 April 1978. (This AR is being revised. The revision will implement the
revised DODD 5000.1, 19 March 1980 and DODI 5000.2, 19 March 1980.)

This regulation establishes basic Army policy for
acquisition of materiel systems and together with AR 70-15 implements the
18 January 1977 DODDs 5000.1 and 5000.2. The general principles of AR
1000-1 apply to the development and acquisition of all Army materiel systems,
including those multi-service programs for which DA is the Tead service.
It describes the system acquisition process and the responsibilities at the
macro-management level for the Army Secretariat, DA Staff, DARCOM, TRADOC,
USACC and other Department of the Army agencies. This regulation is not
applicable to automatic data processing equipment, services, or supplies
that come under the purview of AR 18-1.

(f) AR 70-1: Research and Development, Army Research,
Development, and Acquisition, 1 February 1977. (This regulation is currently
being revised.)

This regulation implements DODD 5000.1 (18 January
1977), and AR 1000-1 (1 February 1977) as they apply to research, development
and acquisition of new systems and equipment. This regulation establishes
responsibilities, policy, and general procedures for:

1. Conducting research and development in DA.

2. Acquiring developmental, nondevelopmental items, or
systems to satisfy HQDA approved requirements for materiel systems.




3. Conduct of developmental product improvements to
satisfy HQDA approved requirements for materiel systems.

A new chapter, "Research, Development, and Acquisition
of Battlefield Automated Systems," is being added to the revised AR 70-1,
This chapter will apply to computer resources in all systems managed under
AR 1000-1 and the AR 70-series of regulations whether the systems are major
or nonmajor. It will implement DODD 5000.29, and provide for cost effective
life cycle management of computer resources in systems managed under AR 1000-1.
It will apply to BAS and embedded (integral and direct support) computer
resources as defined by the revised AR 18-1.

(g) AR 70-15: Research and Development, Product Improvement
of Materiel, 15 June 1980.

The purpose of this AR is to set policies and procedures
for the management of product improvement (PI). It specifically applies to
all Army developing agencies and project managers or activities that use or
give logistic support for operational systems. Included in the wide variety
of product improvements made under this program are computer software changes
of battlefield automated systems (BAS), managed under AR 1000-1, which
expand the system performance envelope.

Ideas for PI may come from the User, Combat Developer,
Trainer, Logistician, Industry, other Service Users, or Materiel Developer.
The idea must first be coordinated with the CD and then the MD (who is
assigned technical proponency for the end item).

(h) AR 70-37: Configuration Management. Washington, D.C.:
19 July 1976.

& This AR prescribes uniform policies and guidance for the

¥ Military Services and Defense Agencies responsible for implementation of

‘ Configuration Management within the Department of Defense. It applies to: ]
1. Major defense systems under DODD 5000.1.

2. Other designated systems (less than major programs)
requiring Service/Agency decision processing.

3. Selected end item/prime equipments for reason of
systems integration or interface control.

One of the objectives of this AR is to ensure that the
configuration of configuration items (CI) for operational and nonoperational
use is known and pertinent physical and functional interfaces between systems,
equipments, and computer programs are documented and controlled. During the
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Deployment/Operational Phase of the 1ife cycle, configuration items (CI) will
be subject to configuration management and integrated with modification manage-
ment throughout the CI's life cycle until the CI is removed from the DOD
inventory.

(i) AR 71-3: Force Development User Testing. Washington,
D.C.: 8 March 1977.

The purpose of this AR is threefold:

1. To establish policies and procedures and assign respon-
sibilities for initiating, planning, programming, conducting, and reporting User
testing.

2. To describe responsibilities, functions, and
procedures of the DA Test Schedule and Review Committee {TSARC).

3. To govern operational testirjy (0T), force development
testing and experimentation (FDTE), and joint User testing.

0T and FDTE are used to support the materiel acquisition
process. The principles of this regulation apply to product improvements
and, thus, to PDSS.

(3j) AR 700-127: Logistics, Integrated Logistic Support.
Washington, D.C.: 11 April 1975.

This regulation implements DOD Directive 4100.35 and
establishes US Army Policy for integrating life cycle logistic support con-
siderations into the materiel acquisition process. It is applicable to:

1. A1l developmental, nondevelopmental, and product-impro-
ved Army materiel systems, to include support equipment and training devices.

2. A1l Army commands and agencies having responsibility
for materiel development, combat development, training, test and evaluation,
materiel management and other aspects of logistic support to include
ballistic defense systems.

(k) DA Pamphlet 11-25: Life Cycle System Management Model
for Army Systems. Washington, D.C.: 21 May 1975,

I1lustrated in this pamphlet is the flow chart of the Life
Cycle System Management Model (LCSMM) by which Army materiel systems are initi-
ated, validated, developed, deployed, supported and modified. The principles and
general acquisition guidelines may also be applied to nonmateriel systems acqui-
sition when applicable. This pamphlet will require revision to implement
changes in revised ARs 1000-1 and 70-1, discussed in (e) and (f), above.

(1) Memorandum from the Assistant Secretary of the Army (RDA).
Standardization of Embedded Computer Resources. Washington, D.C.: 1 July 1980.

This memorandum issues policy for standardization of pro-
gramming language and hardware for Battlefield Automated Systems (BAS). This
policy provides that:
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e Ada and its associated software development environment will be used
in all new software developments or major modifications to BAS soft-
ware developments starting after January 1980

° A single standard Instruction Set Architecture (ISA) will be adopted
by the Army in 1981 and will be used in all systems entering Advanced
Development in 1983

() A11 BAS entering Engineering Development in 1984 will use the standard
Military Computer Family (MCF) hardware.

This memorandum applies to embedded computer resources and systems developed

under the provisions of AR 1000-1 and the AR 70-Series. It applies to all
functions which are integral to BAS regardless of the type of system such as fire
control, command and control, or administration/logistics. This policy memorandum
was promulgated within TRADOC by a letter from the Office of the Deputy Commander,
file ATDC, subject: Standardization of Embedded Computer Resources, 30 Juiy 1980.
This letter states that, "In particular, all Combat Service Support BAS "intended
for use by the Army in the field" will be developed and procured under AR

1000-1 and the AR 70-Series vice the traditional AR 18-1 approach".

(4) Major Command.

(a) TRADOC Regulation 10-5: Organization and Functions.
Fort Monroe: 10 December 1979.

This TRADOC regulation defines the organization of HQ TRADOC
and delineates staff organization, responsibilities and functions. One of the
stated policies is that operational control of mission activities will be decen-
tralized to TRADOC's integrating centers, installations, and specialized
activities to the maximum possible extent. The HQ TRADOC staff includes the
Deputy Chief of Staff for Combat Developments. Subordinate to the Deputy Chief
of Staff for Combat Developments is the Telecommunications, Command and Control,
and Computer Systems Directorate. This directorate is responsible for the
tactical data systems automation management function for HQ TRADOC.

(b) TRADOC Regulation 10-41: Organizations and Functions,
Mission Assignments. Fort Monroe: 1 May 1980.

This regulation prescribes missions and principal functions
of the major elements of TRADOC, and sets forth command and staff relationships
within TRADOC and with higher and lateral commands. Within the major TRADOC
function of combat development is the task to develop requirements statements
for materiel systems. These statements must accurately specify performance
characteristics dictated by operational concepts for modern battle fighting and
will be specified in terms of personnel mental and physical capabilities. The
task also includes the translation of these requirements into materiel acquisi-
tion programs to equip the Army with resultant systems as rapidly as possible.

(c) DARCOM-TRADOC Materiel Acquisition Handbook: Advance Copy,
1 January 1980.
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This jointly prepared handbook describes policies, procedures,
documentation, and responsibilities for implementing the materiel acquisition
concept contained in ARs 1000-1 and 70-1. Its primary thrust is to provide
guidance at the action officer level for accomplishing each principal action in
the materiel acquisition process.

(d) DARCOM Regulation 70-16: Management of Computer Resources
in Battlefield Automated Systems. Alexandria, VA: 16 July 1979,

This regulation implements DODD 5000.29. It establishes
policy and assigns responsibilities for planning, development, acquisition,
testing, training and support of major and nonmajor Army battlefield automated
systems employing computer resources. The systems subject to the provisions of
this regulation are those that employ computer resources and operate or have
components that operate within the boundaries of the battlefield (Army Battle-
field Automated Systems). The objective is to ensure that computer resources
in Army BAS are planned, developed, tested, acquired, fielded, and supported
in a cost effective and timely manner. This regulation specifies that:

1. During the Demonstration and Validation Phase of
system acquisition, a Computer Resource Management Plan (CRMP) will be prepared
for each Army BAS, identifying important computer resource acquisition and life
cycle planning factors and establishing specific guidelines to ensure that
these factors are adequately considered in the acquisition planning process.
It will be prepared by the Materiel Developer, in coordination with the Combat
Developer, Development and Operational Testers, Development and Operational
Evaluators, and the designated readiness activity.

2. Army battlefield automated system computer resources,
including both computer hardware and computer software, will be specified
and treated as configuration items. The Configuration Control Board (CCB)
will be the primary medium for managing hardware and software control and
release throughout the remaining system 1ife cycle.

¢. Battlefield Automated Systems Supported. The third major component
of the current post-deployment software support system analyzed during this
study is the BAS supported within each BFA.

(1) BAS definition. For purposes of this study, the definition
of battlefield automated system contained in the PDSS Concept Plan for BAS
was used. This definition states:

Battlefield Automated System (BAS) - A system employing computer

resources that operates or has components that operate within the
boundaries of the battlefield, regardless of the function, mission,
or battle involvement. The system may be an offensive, defensive,
or direct/indirect support system. Examples of such systems are
weapons, communications, command and control, intelligence, avionics,
missiles, combat support and combat service support systems.

(2) BAS addressed in this study.

(a) In the DARCOM-initiated study effort conducted to develop
the PDSS Concept Plan for BAS, 110 such systems including 91 DARCOM systems and

4
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19 CSC-developed/maintained systems were identified. The DARCOM systems were
categorized during that study effort based on their size (lines of code) and
likelihood of change as explained in Appendix C. Specific categories establi-
shed were:

) Category 1 - large evolutionary systems
) Category 2A - small evolutionary systems
. Category 2B - large stable systems
] Category 3 - small stable systems

This categorization effort resulted in identifying 6 systems as Category 1, 27
as Category 2, and 58 as Category 3. The CSC systems were not categorized.

(b) Research conducted during Phase I of this current TRADOC-
sponsored PDSS study has resulted in some modifications to the listing of the
110 BAS referred to above. Seven of the 110 BAS have been deleted from further
consideration during this study because the programs have been discontinued and
six have been added for reasons discussed in Paragraph 2-4 and Chapter 3. This
results in a modified listing of 109 BAS identified for further consideration
during this study. Figure 2-4 shows a breakdown of these BAS by category
within each BFA or functional area. Appendix C provides a listing of all
Category 1, 2 and 3 systems and the CSC-developed BAS organized by BFA. It
also identifies the category, proponent, developing command, readiness command,
and projected PDSS center for each of these BAS.

(c) While all 109 BAS will continue to be addressed to some
extent during this study, the Study Advisory Group (SAG) guidance provides
that the Study Team's effort should be focused primarily on Category 1 and
2 and CSC systems. This guidance results from TRADOC being principally
concerned with software in these large and/or evolutionary systems. Software
in Category 3 systems is not expected to change significantly once the system
is fielded. Thus, primary effort during the remainder of this study will be
focused on the 29 Category 1 and 2 systems and the 22 CSC systems identified
in Appendix C.

2-3. MACRO-MANAGEMENT LEVEL ANALYSIS.

a. General. This paragraph contains a discussion and analysis of
the macro-management level PDSS system. The macro-management level
organizations identified in Paragraph 2-2.a.(1), the applicable regulatory
documents discussed in 2-2.b., and organizational responsibilities,
relationships, and operating procedures are addressed.

b. Role of Macro-Management Level Structure. The role of the Army
macro-management Tevel structure with respect to PDSS for BAS is primarily
one of establishing and promulgating applicable policy and guidance, and
acquiring and allocating resources necessary to provide effective post-
deployment support to battlefield systems. This role is carried out at the
Headquarters, Department of the Army and major command levels.
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| |
‘ FUNCTIONAL AREA NUMBER OF SYSTEMS |
OR BFA CATEGORY 1 | CATEGORY 2 | CATEGORY 3 | CSC | TOTAL

FORCE LEVEL CONTROL 1 1

MANEUVER 1 13 14

FIRE SUPPORT 1 2 14 17

AIR DEFENSE 2 3 3 8

INTELLIGENCE/EW 1 7 N 19

COMBAT SERVICE SUPPORT | 2 21| 24

COMMUNICATIONS ) 3 15 1| 26

TOTAL 8 21 | 58 22 1109

Figure 2-4. BAS by category and functional area
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c. Organizations Involved. The specific Army Staff elements and
other organizations addressed in this study at the macro-management level
were identified in Figure 2-1 and discussed briefly in Paragraph 2-2.a.,
along with their missions and principal responsibilities associated with
systems acquisition and life cycle management. No significant gaps or
duplications were identified among the mission/responsibility statements
of these organizations. No changes appear to be needed in organizational
missions pertaining to systems acquisition and life cycle management at
the macro-management level. However, AR 10-5: Organization and Functions,
Department of the Army, needs to be revised and republished to clarify the
responsibilities of the ACSAC and the relationship between the ACSAC and
DCSRDA in this functional area. The Study Team agrees with the statement
in the PDSS Concept Plan for BAS, May 1980, that the current missions and
functions of the Army Staff and MACOMs form an acceptable framework for
developing an effective PDSS system for BAS.

d. Current Policy.

(1) Applicable regulations. Current Army policy applicable to
system acquisition and 1Tife cycle management (to include post-deployment
support of BAS) is contained in ARs 1000-1, 70-1, and 18-1. AR 1000-1
contains basic policy for system acquisition and Tife cycle management. The
AR 70-series provides additional details necessary to implement AR 1000-1.
These regulations, which are issued under the proponency of DCSRDA and
the control of the Assistant Secretary of the Army (Research, Development
and Acquisition), implement the basic Department of Defense and Office of
Management and Budget procurement policies. They are applicable to the
acquisition of all BAS addressed in this study except those involving
commercial, general purpose automatic data processing systems which must be
acquired under AR 18-1. AR 18-1 governs the acquisition of these latter
systems, in accordance with DOD directives and provisions of Public Law
89-306 (The Brooks Bil1). This bill prescribes special management require-
ments and procedures intended to insure the economic and effective purchase,
lease, maintenance, operation, and utilization of commercial ADP equipment.
The ACSAC is the Army Staff proponent for AR 18-1 which is under the super-
‘'vision of the Assistant Secretary of Defense (Installations, Logistics and
Financial Management). Thus, two separate and distinct sets of policy
documents exist (AR 1000-1/AR 70-1 and AR 18-1) that are applicable to the
acquisition and 1ife cycle management of BAS.

(2) Implications. This dual set of policy documents has
implications with respect to the BAS addressed in this study. In general,
the CSC-developed systems for which the Logistics Center or the Soldier
Support Center has combat developer proponency are developed under provisions
of AR 18-1 while other BAS are developed under AR 1000-1 and the AR 70-series.
However, there are some differences of opinion regarding the applicability
and scope of these regulations. Efforts are being made through the recent
revision of AR 18-1 and the revisions currently being made to ARs 1000-1
and 70-1 to clarify the applicability of each set of regulations and to
harmonize the requirements and procedures of each. To the extent that this
effort is successful, it should eliminate problems resulting from different
interpretations and perceived disparities in the provisions and applicability
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of these policy documents at the macro-management level. Also bearing
directly on this subject is the memorandum from the Assistant Secretary
of the Army (RDA)}, 1 July 1980, subject: Standardization of Embedded
Computer Resources, and the implementing letter from the Deputy Commander,
TRADOC, 30 July 1980, both of which were cited in Paragraph 2-2.b.(2)(1).
When implemented, the policy and guidance contained in these two documents
¥;A10provide for more standardized system development procedures within
DOC.

(3) Adequacy. A serious inadequacy of Army regulatory documents
has been that while purporting to address the entire 1ife cycle of a system
from initiation through development and deployment to eventual disposal upon
obsolescense, little emphasis is placed on post-depioyment support in general
or on post-deployment software support in particular. So great has been the
need for additional policy and guidance in this area that, in the absence

of an Army Regulation, DARCOM proceeded to publish DARCOM Regulation 70-16:
Management of Computer Resources in Battlefield Automated Systems. This
DARCOM regulation provides, among other things for the documentation of PDSS
requirements, plans, and resource estimates early in the acquisition phase.
With respect to improving Army regulations which address this area, the new
AR 18-1 does place increased emphasis on the Deployment and Operation Phase
of the system 1ife cycle. However, changes are also needed in ARs 70-1 and
1000-1 to provide for appropriate attention to PDSS and to preclude the type
of difficulties experienced by users as a result of system deficiencies and
inadequate support planning to accomplish corrective actions and needed
system improvements. Review of a new draft chapter to be incorporated in ¢
revised AR 70-1 indicates this problem is being addressed and that adequate
guidance will exist after publication of the new AR 70-1. Following revision
to ARs 1000-1 and 70-1, DA Pamphlet 11-25 will need to be revised to
correspond with the revised regulatory provisions.

2-4. FUNCTIONAL AREA ANALYSIS.

a. General. This paragraph contains a discussion and analysis of the
current BFA-level PDSS system. The BFA and organizational elements identified
in Paragraph 2-2.a.(2) are addressed, along with the BAS supported within
each BFA. Also discussed are organizational responsibilities, operating
procedures, and gaps or duplications in present methods of planning for and
providing PDSS.

b. Force Level Control Functional Area.

(1) BAS adddressed within this functional area. The Force Level
and Maneuver Control System (SIGMA) and the Position Location Reporting System
(PLRS) are the only BAS within this functional area at the present time.
Although PLRS is a command and control support system, it is discussed primarily
in Paragraph 2-4.h. under the Communications Functional Area since the US Army
Signal Center is the combat development proponent for the system and it is in
that area that the requirement for PDSS resources associated with the system 2
will be the greatest. Under the command, control, and subordinate systems (CCS®)
concept, SIGMA is intended to satisfy the Army's requirements for force level




control and maneuver control in the 1980s. This system is in the conceptual
phase of development. CACDA has prepared a Mission Element Needs Statement
(MENS) (9 July 1980) and a Letter of Agreement (LOA) is being prepared.
Current plans provide that further development of this system will follow

the special evolutionary acquisition process described in Paragraph 13, DODI
5000.2, 19 March 1980. This DOD instruction authorizes special management
procedures in the acquisition of large command and control systems that are

to be acquired in small numbers. In accordance with this flexible, evolution-
ary development concept, a limited capability developmental system is being
configured for fielding and testing in USAREUR begining in October 1980.

(2) Organizational elements involved in planning for and providing
PDSS. Three military organizations and one contractor are primarily involved
k in planning for the provision of PDSS to this system at present. These are:

3 ) The Combined Arms Combat Development Activity (CACDA), the Combat
Developer (CD) proponent for this system

. The Communication's Research and Development Command (CORADCOM),
the system Materiel Developer (MD)

(] USAREUR and subordinate elements, the User organizations of the
initial prototype system

) The current contractor -- Singer-Librascope

Current plans provide that during the initial evolutionary development and
support effort, representatives of the CD, MD, and contractor will all
operate on-site in Europe. These representatives will provide training and
logistical and technical support and collect operational data on which
further system development may be based. Plans also provide for the
establishment of a major Software Support Center at Fort Leavenworth managed
by CORADCOM, for the continued development and post-deployment support of
the SIGMA system.

. {(3) Responsibility/charters. As stated above, CACDA is assigned

: responsibility as the CD proponent for SIGMA. Within CACDA at present, the
Chief, Army C2/JINTACCS Division, C3I Directorate, is assigned this respon-
sibility. The C2 Development Branch performs functions to fulfill this
responsibility to include serving as CD point of contact with the system
developer, CORADCOM. CD responsibilities with respect to PDSS for SIGMA
(both the initial developmental system and subsequent versions) include
those shown in Figure 2-5. During the initial fielding and testing of the
developmental system in USAREUR over the next year, the on-site representa-
tives of CACDA will be involved in evaluating the operational effectiveness
of the initial system and collecting data for use in formulating and re-
fining User operational requirements.

(4) Regulatory/directive authorities. The principal regulatory

authorities from which the CD responsibilities listed above are derived are
those cited in Paragraph 2-2.b., particularly:

DODI 5000.2

AR 10-41

AR 70-1

AR 71-3

AR 1000-1

TRADOC REGULATION 10-41
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10.

1.

12.

13.

Specifying functional system change requirements
including interoperability requirements to the MD

Participation on the Computer Resources Working Group
(CRWG) and Configuration Control Board (CCB)

‘Monitoring Development Testing (DT)

Representing the user as appropriate

Participating in or planning and conducting (as directed)
Operational Testing of system changes

Planning and monitoring or conducting User
Acceptance Testing

Addressing user-reported system problems
Analyzing proposed system changes

Prioritizing approved system changes and in coordination
with the MD, establishing target completion dates

Analyze training development requirements resulting
from system changes

Initiating action to address training requirements
concurrently with system development or changes

Coordinating with the MD, the release of system
change packages to the field

Performing periodic reevaluation of system suitability

Figure 2-5. Basic CD PDSS responsibilities

4
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o TRADOC REGULATION 71-12
L] DA PAMPHLET 11-25
) CAC AND FORT LEAVENWORTH REGULATION 10-1

(5) Operating procedures. At present, CD efforts associated with
PDSS for SIGMA are limited to the coordinated MD-CD planning described above,
and initial implementation actions.

(6) Gaps and duplications. There are no apparent gaps or
duplicative efforts in the actions related to SIGMA at this time. At this
early stage in the Conceptual Phase of the system development effort, CD
emphasis is on specifying system functional requirements and coordinating
actions associated with fielding the initial developmental system. In this
respect, the flexible system development process authorized by DODI 5000.2
provides for the system to evolve over a period of time. This process may -
necessitate greater attention to configuration management and System User
documentation and may also impose additional training requirements as
different versions of the system evolve, all of which are of major concern.

¢. Fire Support BFA. The Fire Support BFA is the major contributor
of fire support for maneuver forces. The focal point for activities in this
BFA is the Field Artillery Center and School at Fort Sill, Oklahoma.

(1) BAS addressed within this BFA. The Category 1 and 2 systems
which are addressed within this BFA are as follows:

(a) Tactical Fire Direction System (TACFIRE). This system
is already partially fielded (I0C-1979), and therefore, has PDSS activity
taking place. The proponent is USAFAS and the developing command is CORADCOM.
Category is 1.

i (b) Battery Computer System AN/GYK-29 (BCS). This system's
- 1ife cycle status is DT II. When ready for deployment (I0C-1982), the BCS

; will replace the Battery Display Unit in TACFIRE (1982), be used in the MLRS
Tauncher, and be used with the LANCE missile. The proponent is USAFAS and
the developing command is CORADCOM. Category is 2A.

(c) Pershing Il Tactical Missile System (PII). This system's
life cycle status is DT/OT I with an expected fielding date of 1983. Although
this system contains primarily embedded firmware, it may still require PDSS
activity. The proponent for PII is USAFAS and the developing command is MICOM,
Category is 2B.

(d) Field Artillery Digital Automatic Computer (FADAC). This
system is currently being phased out and will be replaced by the BCS. There-
fore, it will have no PDSS activity associated with it and will not be
considered further in this study. Category is 2A.

A I emtu.0 - 1187
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(2) Organizational elements involved in planning for and providing
PDSS. For the BAS listed above, there are currently nine major organizational
elements (with various subelements) which are involved in planning for and
providing PDSS. These organizational elements are listed below and their
E PDSS functions are described in Paragraphs 2-4.c(3) through 2-4.c(6).

{ (] TRADOC System Manager (TSM) for Field Artillery Tactical Data ]

1 Systems (FATDS)

] Tactical Data Systems Division (TDS), Combat Developments
Directorate (CD), USAFAS

. The TRADOC System Manager (TSM) for the Multiple Launch
Rocket System (MLRS) Fire Direction System (FDS)

) The Software Validation Branch, Computer Test and Technmical

3 Support Division, US Army Field Artillery Board (USAFABD)

o The TRADOC System Manager (TSM) for Pershing II Tactical Missile
System (PII)

. The local Software Configuration Control Board (SCCB)

) The Field Artillery Interoperability Configuration Control Board
(FAICCB)

) The Systems Configuration Control Board

) The DARCOM TACFIRE Software Support Group (TSSG) at Fort Sill.

(3) Responsibilities/charters.

(a) The mission, authority, and responsibilities of the
TSM-FATDS are spelled out in the TRADOC System Manager Charter, Field
Artillery Tactical Data Systems (FATDS), dated 1 November 79. By this
charter, his mission is to "conduct total system management within TRADOC
A for FATDS to include TACFIRE, Battery Computer System (BCS), Digital Message
: Device (DMD), and other follow-on system enhancements." One of the
' responsibilities of the TSM-FATDS which is delineated in that charter is
P "Managing the TRADOC aspects of Post-Deployment Software Support (PDSS) i
' for FATDS and other Field Artillery systems requiring software support." :
Included in these PDSS duties is coordination with other organizations to
ensure that plans for training, personnel, logistics, testing, and new
doctrine/tactics are timely and fully integrated into the materiel
development program.

(b) The Tactical Data Systems Division (TDS), Combat
Developments Directorate (CD), USAFAS has maintenance and support respon-
sibilities for all FA systems which have reached I0C. Included in these
responsibilities is the front-end development, definition, and design of
system changes to meet User needs before release to the Materiel Developer.
The TDS-CD also analyzes and develops requirements for training devices
and procedures for fielded BAS as software changes occur.
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(c) The TRADOC System Manager (TSM) for the Multiple Launch
Rocket System (MLRS) Fire Director System (FDS) monitors overall management |
of the MLRS-FDS during production and deployment phases. He acts as user .
representative in the writing of the Computer Resources Management Plan :
(CRMP) for MLRS-FDS. He ensures User participation in all ECP's. In addi-
tion, the TSM-MLRS participates as a principal member on the TACFIRE/MLRS
Executive Committee dealing with all aspects of TACFIRE-FDS interoperability.

(d) The Field Artillery Board at Fort Sill is one of eight
US Army test boards and as such is assigned the following missions urder
TRADOC Regulation 10-41:

1 . Plan, conduct, and report on operational and other User tests

) Participate in other testing as directed

® Provide advice and guidance on test matters to Combat, Training,
and Materiel Developers, other services and private industry

. Conduct other tests and selected specific evaluations as directed
by CG TRADQOC.

On 10 August 1977, the USAFABD was designated by HQ TRADOC (via TRADOC Msg,
ATCD-TM, 101918Z Aug 77, subject: TACFIRE Tape Validation) as the responsible
agency for User validation of TACFIRE system master tapes developed by the
DARCOM TACFIRE Software Support Center, Fort Sill (TSSG). In accordance with
this tasking, the Software Validation Branch, Test and Technical Support
Division, USAFABD, has been performing acceptance testing of new TACFIRE
software releases. Depending on requirements, this testing has been or can

be 0T, DT, or command post exercise oriented. In addition to its testing !
responsibilities, this organization is also a member of the local Software
Configuration Control Board.

(4) Requlatory/directive authorities. Listed below are the re-
gulations and other documents which prescribe the responsibilities for and
govern or impact upon PDSS functions in the Field Artillery BFA.

() AR 10-5: Organizations and Functions of the US Army, 1 November 78

. AR 10-41: Organization and Functions, United States Army Training
and Doctrine Command, 27 June 1973

. TRADOC Regulation 10-41: Organization and Functions, 1 May 1980.

USAFACFS Requlation 10-1: Manual of Organization and Functions

0 Pamphlet 11-25: Life Cycle System Management Model for Army
Systems, 21 May 1975

e Department of Defense Directive 5000.1: Major System Acquisitions,
18 January 1977

] Department of Defense Directive 5000.2: Major System Acquisition
Procedures, 19 March 1980

) Department of Defense Directive 5000.3: Test and Evaluation,
26 December 1979

° Post-Deployment Management Plan for Fire Direction System,
Artillery AN/GSG-10(v) (TACFIRE). Draft.
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(5) Relationship with Users, Materiel Developers, Training
Developers. -

(a) Within the Field Artillery BFA community, one of the
approved documents which addresses day-to-day working relationships among Users,
Materiel Developers, and Training Developers is the TSM-FATDS Charter. This
charter specifies that the TSM-FATDS is authorized to coordinate directly
with the following organizations on matters relating to FATDS:

HQDA

HQ TRADOC

USADARCOM, PM and Major Subordinate Commands
USAOQTEA

USAMACOM (USAFORSCOM, USAREUR, Eighth US Army)
CDR MILPERCEN

Other agencies and services as required.

Operating under these guidelines, the following working relationships have
been established: :

1. TSM-FATDS interacts bi-weekly with HQDA on fielding,
scheduling, program status, and program decisions.

2. TSM-FATDS interacts with HQ TRADOC monthly on
training support.

|

TSM-FATDS interacts weekly with CERCOM PM on NETT
coordination.

4. TSM-FATDS interacts daily with CORADCOM PM-FATDS
on system requirements.

5. TSM-FATDS interacts weekly with USAFABD on software
acceptance testing, system problem areas, and recommended changes.

6. USAFAS-CD-TDS interacts daily with PM-FATDS on
system requirements, interoperability, data base, Basis of Issue Plans (BOIP),
Qualitative and Quantitative Personnel Requirements Information (QQPRI), and
maintenance support.

7. USAFAS-CD-TDS interacts daily with TRADOC FA Branch
on the same topics as 6. above.

8. USAFAS-CD-TDS interacts weekly with USAFABD on
acceptance testing of software.

(b) A second document which addresses day-to-day working
1 relationships for the Field Artillery BFA is a TRADOC Msg, ATCD-TM, 1019182
1 Aug 77, subject: TACFIRE Tape Validation. Based on this message, the




r__-_'—'——f T

- —r—

2-30

USAFABD developed a concept for TACFIRE software validation in coordination
with the US Army Field Artillery School (USAFAS), DARCOM TACFIRE Software
Support Group (TSSG), and Program Manager, Operational Tactical Data Systems
(PM-OPTADS).

From this concept has evolved the following working
relationships:

1. USAFABD interacts daily with TSSG on testing, system
problem areas, and technical questions on software functions.

2. USAFABD interacts weekly with PM-FATDS on system
problem areas

3. USAFABD interacts weekly with HQ TRADOC on testing
coordination and approval.

(c) In addition to the working relationships described above,
several informal working groups have been established as described below:

1. A local Software Configuration Control Board (SCCB)
has been formed to review software problems. The group currently reviews all
TACFIRE software problems and adds those which it approves to a prioritized
list for subsequent correction. The SCCB is chaired by the Chief, TSSG and
has as voting members the TSM-FATDS and USAFAS-TDS-CD.

2. A Field Artillery Interoperability Configuration
Control Board (FAICCB) has been formed to monitor and maintain 1nteroperab111ty
between all Field Artillery systems and subsystems. The FAICCB is chaired
by TSM-FATDS.

3. A System Configuration Control Board has been formed
to handle Army-NATO and Army-Other Services interoperability problems.
Chairman is PM-QPTADS.

(6) Operating procedures. Within the Field Artillery BFA, the
only PDSS operating procedure which has been established and is currently
being used is one which supports TACFIRE. Figure 2-6 (which was furnished
by USAFAS-CD-TDS) depicts in general terms the operating procedure which is
currently being used to implement software changes in the TACFIRE system.

In this procedure, requests for system changes may be initiated as the result
of problem reports from the field, improvement requests from the User,

policy and/or procedural changes, or the introduction of a new Configuration
End Item (CEI). These change requests are channeled to the PM-FATDS who
determines if the request involves a hardware change or a software change.

If a software change is involved, the request is passed on to
the Software Configuration Control Board which then makes the determination
as to whether the requested change will or will not be made. If the SCCB
decides that the change will be made, TSM-FATDS assigns a priority to it and
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adds it to a prioritized list of other TACFIRE software changes. This
prioritized list is then passed on to the Software Support Facility (currently
represented by USAFAS-CD-TDS) who perform the evaluation and definition, and
establish requirements for the software changes which they then release to

the Materiel Developer (TSSG).

The TSSG performs the development of the software modifications.
The resulting code is then validated and verified for correctness by TSSG
under the guidance and observation of USAFABD. An independent validation is
{ then performed by USAFABD to evaluate the modified system's operational
capabilities. Once the software changes have passed acceptance testing, they
are added to a master system update tape along with other approved software
modifications. At the appropriate time, which must be coordinated with the
hardware deployment schedule, copies of the master tape are issued to all
locations where TACFIRE is deployed. After this update tape has been
distributed, any subsequent software changes will be added to a new master
tape as the process continues.

An issue of some concern at Fort Sill has arisen in connection
with such testing. This issue involves who should perform operational type
testing, particularly where the software changes are relatively minor and
are not anticipated to significantly change system characteristics. This
issue stems from varying interpretations of DODD 5000.3, Test and Evaluation,
and the term "operational testing". One interpretation, held by some people
at OTEA and TRADOC HQ, would call for OTII and OTEA involvement in all such
1 cases. Other interpretations are that it is not the fundamental intent of

the regulations to require a massive and expensive process to be imposed
where less complex methods can serve the purposes satisfactorily. *

(7) cChains, gaps, and duplications in current PDSS process.
Since the PDSS process which is supporting TACFIRE is getting the job done,
one might say there are no gaps. However, a closer analysis reveals that
several gaps have been bridged temporarily through ingenuity and "gentlemen's
agreements". The personnel performing PDSS for TACFIRE have identified the
following gaps:

(a) There is a need for a regulatory document or documents
which will address these issues:

) The establishment of a direct working relationship between the
DARCOM software support group and the TRADOC software support
group,

° The formal establishment of various configuration control boards
such as SCCB and FAICCB,

. Provision for the updating of training documents in connection
with software modifications, and

. Procedures for the funding of user acceptance testing.

(b) There is a need for a front-end requirements analysis
and simulation facility.
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(c) There is a need for an instrumented test facility to provide
for scenario generation and the automation of test results analysis in support
of user acceptance testing. This should be a DARCOM-TRADOC shared facility.

d. Air Defense BFA.

(1) BAS addressed within this BFA. Battlefield automated systems
which are anticipated to have a significant impaft on PDSS resource requirements
within the Air Defense BFA are identified below.

(a) PATRIOT air defense missile system. The PATRIOT system and
its realtime interfaces with other automated systems present a very substantial
PDSS requirement. Just past the limited production decision point, PATRIOT is
heavily automated (embedding in its software a broad range of functions including
firing doctrine and scheduling of system resources), highly mobile, and must
interoperate in an integrated air defense environment with other systems, services
and nations. In this environment, realtime may be measured in microseconds.
Although human override provisions are included, the system normally performs all
target acquisition, identification, tracking, engagement decision and weapon
assignment, missile control, and post-intercept kill assessment functions automatic-
ally, in coordination with other AD weapons (ground and air) and control systems.
In addition to the software required to perform these tactical functions, additional
system software supports personnel in maintenance operations and troop proficiency
training. PATRIOT is designed to operate as part of an integrated air defense
structure, under centralized or decentralized modes of control. The PATRIOT fire
unit is designed to operate in centralized, decentralized, independent and
autonomous modes vis-a-vis the PATRIOT CCS (battalion level command and control
system). PATRIOT is designated as the US replacement for NIKE Hercules and, to
some degree Improved HAWK. PATRIOT software inciudes a vast number of instructions,
although it can be seen from the table below that the bulk of this lies in support
software areas, and that more than half of the software in the field units of the
weapon system itself are diagnostic in function.

Approximate Words (24-bit) of Instruction/
Data in Core Memory
Operations Programs Maint & Diagnostics

Fire Unit (ECS)
Tactical Software 254 K
Initialization 260 K
Diagnostics (ECS) 93 K
Diagnostics (Radar) 519 K
MEP (Maintenance) 200 K
Radar Resident Software 37 K
Support Software ------- 700 K
01 T e e e T T S R P 2026 K
Battalion (CCS) 193 K UNK
Other Software --—=e-cewecaa-- 3000 K
TOTAL, PATRIOT SOFTWARE ==-cceom et et cmc e e e 5200 K

! The Product Improved Vulcan (PIVADS) and the Chaparral PIP are not
deemed to be of significant impact and are not included.




(b) AN/TSQ-73, Missile Minder. The AN/TSQ-73 Missile Minder
is a real time, air defense battle management/fire distribution system which
provides group and battalion level command and control for currently fielded
medium and high altitude surface-to-air missile fire units (I-HAWK and NIKE
HERCULES). The functions of the AN/TSQ-73 are similar to those performed
within the control portions of the PATRIOT System, with the exception that the
AN/TSQ-73 also provides group level command and control (of I-HAWK, HERCULES
and PATRIOT battalions). The Missile Minder is in the post-deployment stage
(was fielded in 1979). Major enhancements are required but are delayed
because of constrained core (PIP to upgrade memory expected to be funded in
1983) and no USAADS personnel resources to define requirements.

(c) SHORAD Cz. The Short Range Air Defense Command and Control
system provides more positive and faster control of the short range air defense
weapons systems such as Redeye/Stinger, Chaparral, Vulcan, ROLAND, gnd DIVAD
Gun. Such control is now accomplished entirely manually. SHORAD C® is in early
concept formulation stages. It will probably lean heavily on other systems such
as the PLRS/JTIDS Hybrid (see Paragraph 2-4.h., for thg Commmunications BFA) and
will bear some resemblance to AN/TSQ-73. The SHORAD C” concept envisions
automated command and control systems at platoon, battery, ?"d battalion level,
with interfaces at the battalion level to other automated C° systems.

(d) DIVAD Gun. The Division Air Defense (DIVAD) Gun system
is in the Engineering Development Stage and is intended to either replace or
update and substantially expand upon the capabilities of the Vulcan gun system
which has been in the field for many years as an interim short range AD gun
system. Because of time constraints during the DIVAD Gun conceptual design
effort, design was based upon user developed ROC and RFP, neither of which
contained tactical software, interoperability or command and control require-
ments. Consegquently, user requirements for software and command and control,
developed subsequent to prototype development, have not been incorporated into
the DIVAD Gun system. These requirements may be "cut in" to the production
system during the maturity phase of system development (after contractor
selection) or added later, as enhancements/product improvements. This BAS con-
tains a substantial amount of software, estimated to be in excess of 100K of
code. However, the majority of this software is expected to be relatively stable
after system development, with only that portion embedding tactics, doctrine,
interoperability and command and control being highly dynamic because of the
earlier neglect of thesg areas and because of the evolutionary nature of the
interdependent SHORAD C™ concept. Over 600 systems are to be fielded. Since
Combat Developer involvement has been limited, many problems may remain to be
worked out in final stages of development or even after fielding.

(e) I-HAWK. The Improved HAWK air defense missile system
fielded in 1972, involves an appliication of 1960's computer technology to
rudimentary and rather inflexible automation of some of the air defense
engagement functions which were handled manually in the original medium range
HAWK system, which has been in the field since the early 1960's. Attention is
now being given to additional improvements, including increas